EGF and beta1 integrin convergently regulate migration of A431 carcinoma cell through MAP kinase activation.
We found that the convergently epidermal growth factor (EGF)-induced signal and the collagen-induced signal activate mitogen-activated protein kinase (MAPK), which induces migration. We examined the signaling mechanisms of EGF-induced cell migration on collagen using the A431 carcinoma cell. EGF (10 ng/ml) induced migration on collagen, but inhibited proliferation. Using a MAPK cascade inhibitor, PD98059, it was shown that EGF-induced migration on collagen was mediated by MAPK whereas EGF-induced migration on fibronectin and vitronectin was not. PD98059 also showed that activation of MAPK induced by EGF enhanced the adhesiveness of A431 cells to collagen. By Western blotting analysis, the kinetics of MAPK phosphorylation induced by EGF and collagen was examined separately, and convergently. First of all, EGF without collagen caused transient MAPK phosphorylation. Collagen without EGF caused MAPK to be immediately and transiently dephosphorylated, and rephosphorylated followed by sustained hyperphosphorylation. EGF together with collagen caused an immediate, and sustained, hyperphosphorylation. These facts suggest that the transient MAPK dephosphorylation induced by collagen is required for migration in order to maintain an appropriate level of sustained phosphorylation. Furthermore, we found that adhesion of A431 cells to collagen was blocked by the anti-beta1 integrin antibody or by the mixed antibodies composed of anti-alpha1, -alpha2, and -alpha3 antibodies, indicating that collagen-induced MAPK phosphorylation was mediated through alpha1beta1, alpha2beta1, and alpha3beta1 integrins.